The Health and Retirement Study (HRS) is a long-running panel survey with good measures of economic status, so it is the pre-eminent data set for studies about the economic status of the older population and economic preparation for retirement. However, the HRS expends considerably fewer resources on the measurement of out-of-pocket spending than other surveys such as the Medical Expenditure Panel Survey (MEPS) and the Medicare Current Beneficiary Survey (MCBS), which may result in its having relatively less accurate measurement of such spending. We compare the level and distribution of out-of-pocket spending in the HRS with similar measures in MEPS and MCBS in the population aged 65 or older. We find that the measures of out-of-pocket spending in the HRS are about 50% greater than those in MEPS at the mean, and very much greater at the upper points of the distribution. HRS and MCBS are in better agreement, although the HRS is higher at the mean and at the top of the distribution. The implication is that the level and risk of out-of-pocket spending on health care are exaggerated in HRS. Observation error in the HRS measurement relative to MEPS and MCBS is to be expected, but this does not explain the apparent bias. We conclude that researchers who use HRS 2004 or earlier should examine health care spending carefully, even on a case-by-case basis.
Introduction
Because of the general increase in health care costs, out-of-pocket spending for health care is becoming increasingly important from the point of view of the public, of public policy and of scientific studies of economic behavior. For example, economic preparation for retirement is of substantial policy concern. Yet, there is considerable controversy about the level of preparation. Hurd and Rohwedder (2006) show that the spending levels of most households shortly following retirement are consistent with their economic resources and projected paths of spending. In fact a considerable fraction of households will die with leftover wealth. Others, however, maintain that households are not well prepared financially for retirement. For example, the National Retirement Risk Index produced by the Center for Retirement Research at Boston College asserts that 61% of households are at risk of not having enough to maintain their living standards in retirement (Munnell et al., 2008) . Part of the difference in these findings is the estimation of current out-of-pocket spending on health care costs and projections for future costs.
Economic models of life-cycle saving and retirement that account for uncertainty of health status and health care spending use data about the level and distribution of out-of-pocket health care costs, and, in some cases, the model estimations depend critically these data. For example, in De Nardi, French and Jones (2006) a few very large out-of-pocket expenditures by people in their late 90s have, in their estimated model, an important influence on the rate of wealth change among people in their 70s. Yet, we have little understanding of the accuracy of these measurements.
We emphasize two major reasons why understanding the level and risk of out-of-pocket spending health care is important for public policy. First, the adequacy of economic preparation for retirement depends on current out-of-pocket spending for health care, its future path, and the path of the distribution of spending. Second, if budgetary constraints of Medicare require increases in out-of-pocket spending by the elderly we would like to know what the current situation actually is.
The main goal of this paper is to assess the level and distribution of out-of-pocket spending on health care in the Health and Retirement Study (HRS) and to compare these measures with similar measures from the Medical Expenditure Panel Survey (MEPS) and the Medicare Current Beneficiary Survey (MCBS). We focus on the HRS because it is the preeminent data set for studies about the economic status of the older population and economic preparation for retirement, and for the estimation of models of retirement and saving behavior.
Such studies require good data on economic resources which is an important feature of the HRS; the value of HRS is further increased by its being a very long panel. However, the HRS expends considerably fewer resources on the measurement of out-of-pocket spending than either the MEPS or the MCBS, so we presume their measures are more accurate than the HRS measures.
We limit the analysis to the population aged 65 or older because of the greater level of spending in the older population. Furthermore, the MCBS is approximately populationrepresentative of that population, but not of the younger population.
2. Major issues in the measurement and interpretation of out-of-pocket spending on health care
Measurement. Because there is no central registry of out-of-pocket spending on health care, measures must rely on household surveys. Self-reports are subject to recall error, ambiguity, anchoring and so forth. As an empirical matter, reports of out-of-pocket spending vary considerably by source. Consider, for example, out-of-pocket spending excluding health 1 Thus, what we can find in the latest public release of HRS (2006) year-old will engage in buffer stock saving to be able to meet contingency spending for medical services and drugs, he or she will not engage in buffer stock saving to be able to meet nursing home costs. Economic models that treat out-of-pocket spending by single people on nursing homes in the same manner as spending on other health care costs will misestimate utility function parameters and the welfare costs of buffer stock saving. These considerations are likely to be quantitatively important because most long-term residents of nursing homes are single women for whom out-of-pocket spending for nursing home stays has no value. For a couple where one spouse must enter a nursing home for long-term stay the situation is quite different.
Money spent on the nursing home has value to the other spouse. However, because the healthy spouse typically cares for the unhealthy spouse until that spouse is very unhealthy (and therefore closer to death) it is relatively infrequent that one spouse is in long-term nursing home stay and the other spouse is in the community. For these reasons, long-term care insurance is not particularly valuable which implies that the perceived utility loss associated with the risk of outof-pocket spending on nursing homes is not large (Brown and Finkelstein, 2004) .
Household composition. It is important to distinguish household composition because the interpretation of out-of-pocket spending by a couple is different from that for a single person.
The case of the nursing home is especially relevant. But in addition the expected lifetime of a couple is relatively short which means that the high level of spending by a couple will not persist for the expected lifetime of either spouse.
Life-cycle spending versus cross-section spending. Although statements about the age variation in out-of-pocket spending typically depend on observations of spending in crosssection data, spending on health care services will follow a life-cycle path that differs from observations in cross-section. Just as life-cycle wealth paths cannot be inferred from crosssection wealth levels, so life-cycle paths of out-of-pocket spending on health care cannot be inferred from cross-section levels. The reasons are essentially the same: younger cohorts have more economic resources than older cohorts did at comparable ages, and those with more economic resources spend more out-of-pocket than those with fewer resources. For example, in the Consumption and Activities Mail Survey (CAMS) out-of-pocket spending adjusted for age is about $2000 greater among couples in the top wealth quartile than among couples in the bottom wealth quartile. For singles the difference is about $1700. Because the wealthy survive longer than the poor, average spending by survivors will increase with age even if there is no change in spending by individuals.
Data
Our main data set is the Health and Retirement Study (Juster and Suzman, 1995 health insurance, and spends extra effort relative to the HRS to obtain data on these elements. In particular "…respondents are requested to record medical events on calendars provided by the interviewer, and they are also asked to save Explanation of Benefit forms from Medicare, as well as receipts and statements from private health insurers. To assist in reporting data on prescription medicines, respondents are asked to bring to the interview bottles, tubes, and prescription bags provided by the pharmacy." 3 We expect that these written records and additional effort will produce high quality data on health care spending. The main drawback of the MCBS is that its coverage of the population less than 65 is limited to disabled enrollees.
Results
We give an example of measuring out-of-pocket spending in the HRS in Table 1 . It shows measured out-of-pocket spending by single persons in three waves of HRS data merged. The mean increases sharply with age; the median also increases at about the same percentage rate but it is much lower. The 90th percentile is much larger than the median. The maximum is very large indeed leading to doubt that it was accurately measured.
Spending in general, and not just for health care services, is difficult to measure because of recall error, so that extreme values may be partly due to measurement error. To investigate that issue we present in Table 2 The medians show in a similar way that the large values of out-of-pocket spending are likely to include substantial observation error: median two-year income plus wealth reduction totaled about $58 thousand, yet median two-year out-of-pocket spending was about $90
thousand. Spending by the top 10 spenders is even more obviously strongly influenced by observation error: mean spending was $477 thousand yet total assets at t-2 were just $283 thousand.
A possible reason for the observation error is imputation for item nonresponse. The HRS asks about the use of health care services in a number of categories such as out-patient doctor visits. If a respondent affirms service use, she is asked about out-of-pocket spending. Most respondents with service use report a value but some responded with a "don't know" or "refuse."
Follow-up bracketing questions place the spending in a range such as $2,500-$3,000, and, in the processing of the data for public release, values of such components of total spending are imputed. To address the issue of whether imputation is responsible for the outliers, in Table 3 we show average spending, income and wealth among those households whose spending is in the middle 20% of the spending distribution (i.e. from the 40 th to the 60 th percentile). The respondents are classified according to whether any out-of-pocket spending item was imputed.
Among those in the middle of the distribution of out-of-pocket spending the rate of item nonresponse is fairly low: just 23% of respondents had an imputation for any item of spending.
Spending is approximately independent of imputation status as are income and wealth. There is little wealth change, implying that out-of-pocket spending for health care was financed out of income.
For comparison in Table 4 we show the same statistics for those households in the top 1% of the distribution of out-of-pocket spending. The rate of imputation is much greater: about 53% of households had at least one imputation. This higher rate is to be expected: high spenders will have spending in more categories, resulting in higher total risk of item nonresponse in at least one category. But what is notable is that spending is even a little higher among those with no imputations. It is also notable that both income and wealth are higher, providing some validation for the higher average because out-of-pocket spending is a normal good. We conclude that imputation may contribute to the large outliers in spending, but they are not primarily responsible for them.
Out-of-pocket spending on prescription drugs is particularly difficult to measure in a household survey because of the heterogeneity in purchasing patterns. Some people take a particular medication on a regular monthly basis: for them a single question about monthly spending will, when annualized, give a good estimate of yearly spending. Other people take drugs only infrequently in response to a health event: during a health episode spending may be substantial. Annualizing spending from a particular month will result in no spending among a large group of such people, and in a very large value among a small group. The population average will be accurate but the process will generate large outliers.
The HRS in 2004 asked those who say they "regularly take prescription medications" the following question about costs:
On average, about how much have you paid out-of-pocket per month for these prescriptions in the last two
This monthly amount is then converted to a two-year measure by multiplying by 24. Error can be introduced by respondents reporting actual spending in the last month or two even though spending is episodic. More serious error would occur if a respondent reported a yearly amount rather than an monthly amount. In any case it is likely to be difficult for a respondent to remember the details of spending over a 24 month period and to be able to report an average monthly amount.
To find how the measurement of spending on drugs affects the distribution of spending, we compare total out-of-pocket spending by individuals with out-of-pocket spending excluding spending on prescription drugs. Table 5 shows that there are large differences in measured spending according to whether drugs are included. For example, the overall mean is more than twice as large when drug spending is included, and the median is even greater as a proportion.
The differences persist throughout the distribution, although in the highest age bands the difference is diminished. Both the MEPS and MCBS are more focused on health and health care spending than the HRS and so expend greater effort in the collection of spending data. As such they provide good reference points against which to compare HRS spending. However, an important limitation of the MEPS is that it only includes community-residing persons; that is, it excludes nursing home residents. Therefore, in comparisons of HRS and MCBS with MEPS we limit them to the community-based population. Table 6 shows measured out-of-pocket spending from the HRS, MCBS and MEPS.
Mean levels are always higher in the HRS than in the MCBS or the MEPS. From the point of view of risk, that is the probability of very large out-of-pocket spending, the HRS records much higher values: in the age band 65-69, the 90 th percentile is $3750 in the HRS compared with about $3000 in the MEPS and $2700 in the MCBS. This difference at the 90 th percentile persists qualitatively at all age bands. But particularly at the 99 th percentile the differences between the three surveys are substantial. For example, in the age band 85 or older, the HRS records much higher values than the MCBS or MEPS, but the latter two are certainly not in agreement. To the extent that the absence of outliers signals better data quality, the MEPS seems to be a more accurate source of data on out-of-pocket spending. However, spending on nursing homes is an important aspect of total spending, and the population of nursing home residents is an important sub-population both from the scientific and from the policy perspectives. The lack of data on that population makes MEPS less useful than were it to cover the entire population. Table 7 has a similar comparison between HRS and MCBS, which cover the entire population aged 65 or older. The medians are remarkably similar for all and in all age bands.
The means for all are similarly close but at younger ages the HRS means are abut 50% higher.
This difference is due to some large outliers in HRS at younger ages. For example, in the age band 65-69 the 99th percentile in the HRS is about $26 thousand compared with just $12 thousand in MCBS. This difference in the 99 th percentile does not persist at older ages, however, where the entire distributions are very close. It is not at all obvious why there should be such differences at younger ages but not at older ages.
5. Persistence of spending at the household level.
The spending levels and distributions that we have presented are cross-section and describe spending in the population at a moment-in-time by age. However, the risk of very large spending should be ascertained over time because of serial correlation in spending at the individual level: some individuals have persistently bad health and are, therefore, persistently high spenders, and some individuals have persistently good health and are, therefore, persistently low spenders. We illustrate this persistence by transition probabilities between spending quartiles, the probability that spending will be in some particular quartile in wave t, conditional on spending quartile in wave t-1. Table 8 has such probabilities for single persons. The probabilities are averaged over three transitions between four waves of HRS, 1998 HRS, , 2000 HRS, , 2002 and 2004. Were spending perfectly persistent the conditional probabilities would all lie on the diagonal; were there no persistence there would be 25 percent probabilities in each cell. It is apparent that there is considerable persistence, but by no means is it complete. For example, the probability that someone with spending in the lowest quartile in wave t-1 would have spending in the lowest quartile in wave t is almost 60%; yet, the probability that person would have spending in the highest quartile in wave t is about 9%. Table 9 has analogous transition probabilities for married persons, but the persistence is a little weaker than for single persons. This is to be expected because of the greater likelihood that one of two people will change spending levels compared with the likelihood that just one person
will.
An implication of Tables 8 and 9 is that the distribution of spending in panel data will be different from a scaled-up cross-section distribution. In our previous comparisons between HRS, and MCBS and MEPS, we converted two-year HRS figures to one-year figures by dividing the HRS quantities by two. This calculation should preserve means, but not the other points on the distribution. For example, the maximum spender in one year is unlikely to be the maximum spender in the succeeding year. Thus the two-year maximum will be less than the sum of the one-year maxima when the one-year maxima are calculated without respect to the panel nature of the data. Similarly at the bottom of the distribution the two-year minimum will be greater than the sum of the one-year minima. An implication is that the method we used in calculating the MCBS and MEPS distributions inflates the variance of two-year spending relative to the variance of actual two-year spending.
We show this in Table 10 These values should be about twice the values for MEPS in Table 6 : any differences are due the use of MEPS 2002 in Table 10 An implication is that our comparisons of HRS with MEPS and MCBS in Tables 6 and 7 understated the difference in variance: had we used panel measures of variance for MEPS and MCBS the differences between them and HRS would have been even greater. A more accurate comparison should be based on MEPS and MCBS panels. Table 6 . The MCBS and MEPS means are about 8% and 7% higher than twice the means in Table 6 . In principal these measures should be the same, and the difference implies that survivors in panel have somewhat higher spending than those who do not survive in panel. 9 This difference is to be expected because higher income and wealth are associated with higher survivor probabilities, and those with greater income and wealth tend to spend more out-ofpocket. The major difference, however, is between HRS and the other two surveys: among those 65-69, mean spending in HRS is about twice as great, and among all those 65 or older mean spending is about 50% higher. At the upper part of the distributions the differences are considerable greater.
We have based our results on HRS 2004, but it is possible that HRS in other years is closer to MCBS and MEPS, and so we would like to make at least one other comparison. HRS Table 12 , and they are calculated in the same manner as those in Table 11 . They show the same general levels and patterns as the comparisons in Table   11 .
In Table 13 we summarize the comparisons between the measures of out-of-pocket spending. We take the measurements in MEPS to be the most accurate because of the greater survey effort. The table shows Table 2 . Two-year average out-of-pocket spending by households between years t-2 and t and income and wealth. Average of top 1% of spenders and of top 10 observations. Pooled HRS 2002 HRS , 2004 HRS , 2006 HRS (2004 Table 3 . Two-year out-of-pocket spending, income and wealth of households by middle 20% of spenders by whether any spending was imputed. Age 65 or older. Pooled HRS 2002 , 2004 (2004 
